Structural biology of plasmid segregation proteins.
DNA segregation, or partition, ensures stable genome transmission during cell division. In prokaryotes, partition is best understood for plasmids, which serve as tractable model systems to decipher the molecular underpinnings of this process. Plasmid partition is mediated by par systems, composed of three essential elements: a centromere-like site and the proteins ParA and ParB. In the first step, ParB binds the centromere to form a large segrosome. Subsequently, ParA, an ATPase, binds the segrosome and mediates plasmid separation. Recently determined ParB-centromere structures have revealed key insights into segrosome assembly, whereas ParA structures have shed light on the mechanism of plasmid separation. These structures represent important steps in elucidating the molecular details of plasmid segregation.